Tubulin expression in trypanosomes.
Microtubules in trypanosomes are the main component of the flagellar axoneme and of the subpellicular microtubule corset, whose relative positions determine the morphology of each cell stage of the life cycle of these parasites. Microtubules are polymers of tubulin, a protein dimer of two 55-kDa subunits, alpha- and beta-tubulin; in Trypanosoma brucei, the tubulin-coding sequences are clustered in a 40-kb fragment of tandemly repeated alpha- and beta-tubulin genes separated by a 170-bp intergenic zone. This cluster is transcribed in a unique RNA which is rapidly processed into mature mRNAs carrying the 5' 35-nucleotide leader sequence found in all trypanosome mRNAs. Although no heterogeneity has been found at the gene level, tubulin can be post-translationally modified in 2 ways: the C-terminal tyrosine of alpha-tubulin can be selectively cleaved and added again with 2 enzymes, tubulin carboxypeptidase and tubulin-tyrosine ligase; alpha-tubulin can also be acetylated on a lysine residue. Some molecular domains of tubulin are restricted to subpopulations of microtubules; for instance, the beta-tubulin form defined by the monoclonal antibody 1B41 is sequestered into a part of the subpellicular cytoskeleton limited to the flagellar adhesion zone, which might correspond to the group of 4 microtubules associated with a cisterna of the endoplasmic reticulum, forming the so-called "subpellicular microtubule quartet" (SFMQ). The early assembly of this zone in each daughter cell during the cell division of T. brucei, together with the alterations undergone by the domain defined by the monoclonal antitubulin 24E3 during the differentiation of Trypanosoma cruzi, suggest that specific tubulin forms are responsible for dynamic properties of SFMQ possibly involved in trypanosome morphogenesis.